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(57) ABSTRACT 

In a method of manufacturing a lead frame for use in a 
leadless package such as a quad ?at non-leaded package 
(QFN), a base frame is ?rst formed Which includes a region 
for resin-molding a plurality of semiconductor elements to 
be mounted on one surface of the base frame, the region 
being partitioned into land shapes, and in Which a die-pad 
portion and lead portions around the die-pad portion are 
de?ned severally for the individual semiconductor elements 
to be mounted in each of the partitioned regions for resin 
molding. Next, an adhesive tape is attached to the other 
surface of the base frame, and subsequently a cut portion is 
provided at a portion corresponding to a region betWeen tWo 
adjacent partitioned regions for resin-molding, of the adhe 
sive tape. 

15 Claims, 9 Drawing Sheets 
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LEAD FRAME, METHOD OF 
MANUFACTURING THE SAME, AND 
METHOD OF MANUFACTURING A 

SEMICONDUCTOR DEVICE USING THE 
SAME 

RELATED APPLICATION 

This application is a divisional application of US. patent 
application Ser. No. 10/279,032, ?led on Oct. 24, 2002, now 
US. Pat. No. 6,875,630, Which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 
The present invention relates to a lead frame used as a 

substrate of packages for mounting semiconductor elements. 
More speci?cally, it relates to a lead frame for use in a 
leadless package such as a quad ?at non-leaded package 
(QFN), a small outline non-leaded package (SON), or the 
like, Which is molded With resin by a mass molding in an 
assembly process of the packages, also to a method of 
manufacturing the lead frame and to a method of manufac 
turing a semiconductor device using the lead frame. 

(b) Description of the Related Art 
When a leadless package such as a QFN is fabricated, a 

basic process thereof includes the steps of mounting semi 
conductor elements severally on die-pad portions of a lead 
frame (die bonding), electrically connecting electrodes of 
the semiconductor elements to lead portions of the lead 
frame With bonding Wires (Wire bonding), molding the 
semiconductor elements, the bonding Wires and the like With 
molding resin (molding), dividing the lead frame into indi 
vidual semiconductor devices (dicing), and the like. 

Also, as the type of molding, there are an individual 
molding method in Which the semiconductor elements are 
individually molded With resin, and a mass molding method 
in Which a plurality of semiconductor elements are severally 
molded together With resin. HoWever, since a resin molding 
is individually performed for each of the semiconductor 
elements in the individual molding method, there is a 
dif?culty in terms of an efficient package assembly as 
compared to the mass molding method. Accordingly, the 
mass molding method has been a mainstream in recent 
trends. 

In the prior art, it is a common practice to perform such 
a mass molding in the state in Which an adhesive tape is 
attached to an entire back surface of the frame, so as to 
prevent a leakage of molding resin (Which is also referred to 
as “mold ?ush”) from the back surface of the frame. Namely, 
an attaching of the adhesive tape to one of the surfaces of the 
lead frame (taping) has generally been performed prior to 
the package assembly process. 
Use of the mass molding method is advantageous in terms 

of an e?icient package assembly. HoWever, since the adhe 
sive tape is attached to one of the surfaces of the lead frame 
as mentioned above, a problem occurs in the event of a heat 
treatment in the molding step in that the lead frame is 
Warped due to a difference in the coef?cient of thermal 
expansion betWeen a material (metal) constituting the lead 
frame and a material (organic resin or the like) constituting 
the adhesive tape. Presence of such a Warp inhibits a stable 
package assembly and thereby causes a loWering in reliabil 
ity as semiconductor devices. 

In vieW of this, as an approach to deal With the disad 
vantage, a method of attaching adhesive tapes Which are 
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2 
sectioned for respective regions on a lead frame required 
upon resin molding has been adapted instead of attaching an 
adhesive tape entirely on one of the surfaces of the lead 
frame. By sectioning the adhesive tape into tiny pieces and 
attaching them, it is possible to reduce a shrinkage of the 
individually sectioned tapes and to thereby reduce a Warp of 
the entire lead frame. 

HoWever, it is necessary to increase the frequency of the 
taping step in accordance With the number of the sectioned 
adhesive tapes, Which has been suf?cient just by once 
(namely, the load on the taping step is increased). As a result, 
there has been a problem of a loWering in ef?ciency in the 
process of manufacturing a lead frame. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a lead 
frame capable of elfectuating partial taping Without increas 
ing the load on the taping step and thereby capable of 
reducing a Warp of the frame, also to provide a method of 
manufacturing the lead frame and a method of manufactur 
ing a semiconductor device using the lead frame. 

To attain the above object, according to one aspect of the 
present invention, there is provided a method of manufac 
turing a lead frame, Which includes a step of forming a base 
frame Which includes a region for resin-molding a plurality 
of semiconductor elements to be mounted on one surface of 
the base frame, the region being partitioned into land shapes, 
and in Which a die-pad portion and lead portions around the 
die-pad portion are de?ned severally for the individual 
semiconductor elements to be mounted in each of the 
partitioned regions for resin-molding; a step of attaching an 
adhesive tape to another surface of the base frame; and a step 
of providing the adhesive tape With a cut portion at a portion 
corresponding to a region betWeen tWo adjacent partitioned 
regions for resin-molding. 

According to the method of manufacturing a lead frame of 
this aspect, the adhesive tape is attached to one surface of the 
base frame in a single step and then the cut portion is 
provided at the portion corresponding to the region betWeen 
the adjacent regions for resin-molding. Therefore, since such 
taping is suf?cient just by once, it is possible to solve the 
problem of an increase in the load on the taping step as in 
the prior art. Also, provision of the cut portion at the given 
portion of the adhesive tape can realiZe a state equivalent to 
a state of individually taping (partially taping) the regions 
for resin-molding, and thereby it is possible to reduce a Warp 
of the frame. 

Also, according to a modi?ed aspect of the method of 
manufacturing a lead frame of the foregoing aspect, there is 
provided a method of manufacturing a lead frame, Which 
includes a step of forming a base frame Which includes a 
region for resin-molding a plurality of semiconductor ele 
ments to be mounted on one surface of the base frame, the 
region being partitioned into land shapes, and in Which an 
opening portion and lead portions around the opening por 
tion are de?ned severally for the individual semiconductor 
elements to be mounted in each of the partitioned regions for 
resin-molding; a step of attaching an adhesive tape to 
another surface of the base frame; and a step of providing the 
adhesive tape With a cut portion at a portion corresponding 
to a region betWeen tWo adjacent partitioned regions for 
resin-molding. 

Also, according to another aspect of the present invention, 
there is provided a lead frame manufactured by any one of 
the above-described methods of manufacturing a lead frame. 
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Also, according to still another aspect of the present 
invention, there are provided methods of manufacturing a 
semiconductor device using the lead frame of the foregoing 
aspect. One of the methods of manufacturing the semicon 
ductor device includes the steps of mounting semiconductor 
elements severally on the respective die-pad portions of the 
lead frame, electrically connecting electrodes of each of the 
semiconductor elements to lead portions corresponding to 
the electrodes, of the lead frame, severally With bonding 
Wires, molding the die-pad portions, the semiconductor 
elements, the bonding Wires and the lead portions of the lead 
frame With molding resin, peeling off the adhesive tape, and 
dividing the lead frame on Which the semiconductor ele 
ments are mounted, into individual semiconductor devices 
such that each of the semiconductor devices contains a 
corresponding one of the semiconductor elements. 

Also, another method of manufacturing a semiconductor 
device includes the steps of mounting semiconductor ele 
ments severally on the adhesive tapes in respective opening 
portions of the lead frame, electrically connecting electrodes 
of each of the semiconductor elements to lead portions 
corresponding to the electrodes, of the lead frame, |:|@sev 
erally With bonding Wires, molding the semiconductor ele 
ments, the bonding Wires and the lead portions of the lead 
frame With molding resin, peeling off the adhesive tape, and 
dividing the lead frame on Which the semiconductor ele 
ments are mounted, into individual semiconductor devices 
such that each of the semiconductor devices contains a 
corresponding one of the semiconductor elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A to FIG. 1C are vieWs shoWing a constitution of 
a lead frame according to a ?rst embodiment of the present 
invention; 

FIG. 2A to FIG. 2D are cross-sectional vieWs (partially, 
plan vieWs) shoWing a process of manufacturing the lead 
frame shoWn in FIG. 1A to FIG. 1C; 

FIG. 3A to FIG. 3C are vieWs shoWing a constitution of 
a lead frame according to a second embodiment of the 
present invention; 

FIG. 4A to FIG. 4C are vieWs shoWing a constitution of 
a lead frame according to a third embodiment of the present 
invention; 

FIG. 5A to FIG. 5D are cross-sectional vieWs (partially, 
plan vieWs) shoWing a process of manufacturing the lead 
frame shoWn in FIG. 4A to FIG. 4C; 

FIG. 6 is a cross-sectional vieW shoWing a constitution of 
a semiconductor device manufactured using the lead frame 
shoWn in FIG. 1A to FIG. 1C; 

FIG. 7A to FIG. 7E are cross-sectional vieWs shoWing a 
process of manufacturing the semiconductor device shoWn 
in FIG. 6; 

FIG. 8 is a cross-sectional vieW shoWing a constitution of 
a semiconductor device manufactured using a lead frame 
according to a fourth embodiment of the present invention; 
and 

FIG. 9A to FIG. 9E are cross-sectional vieWs shoWing a 
process of manufacturing the semiconductor device shoWn 
in FIG. 8. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1A to FIG. 1C schematically shoW a constitution of 
a lead frame according to a ?rst embodiment of the present 
invention. In the draWings, FIG. 1A shoWs a plan-vieW 
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4 
constitution of the lead frame vieWed from one surface 
thereof (the side on Which regions for resin-molding semi 
conductor elements to be mounted are de?ned), FIG. 1B 
shoWs a cross-sectional structure of the lead frame vieWed 
along B-B' line in FIG. 1A, and FIG. 1C shoWs a plan-vieW 
structure of the lead frame vieWed from the other surface 
thereof (the opposite side to the side on Which the resin 
molding regions are de?ned), respectively. 
A lead frame 10 according to this embodiment is basically 

composed of a base frame 11 to be used as a substrate of a 
QFN. As shoWn in FIG. 1A, a plurality of resin-molding 
regions MRi (iIl to 4) are de?ned separately in land shapes 
on one surface of the base frame 11. A plurality of semi 
conductor elements are mounted on each of the resin 
molding regions MRi as described later, Which are resin 
molded by a mass molding method. Therefore, as shoWn in 
an upper part of FIG. 1A, the base frame 11 is formed in such 
a manner that a die-pad portion 12 and lead portions 13 
around the die-pad portion 12 are de?ned severally for each 
of the semiconductor elements to be mounted Within the 
resin-molding region MRi. 

Also, reference numeral 14 denotes a frame portion. The 
lead portions 13 extend in a comb shape from the frame 
portion 14 toWard the die-pad portion 12. Further, the 
die-pad portion 12 is supported by four support bars 15 
severally extending from four corners of the frame portion 
14. Each of the lead portions 13 includes an inner lead 
portion to be electrically connected to an electrode of the 
semiconductor element, and an outer lead portion (an exter 
nal connection terminal) to be electrically connected to a 
Wiring on a packaging substrate. Moreover, a metal ?lm 16 
is formed on a surface of the base frame 11. 
On the other hand, an adhesive tape 17 is attached to the 

other surface of the base frame 11. Cut portions CP, Which 
characterizes the present invention, are provided on the 
adhesive tape 17 in regions SR (also referred to as “section 
ing regions”) betWeen the adjacent resin-molding regions 
MRi. As shoWn in FIG. 1C, the cut portions CP are partially 
provided on the adhesive tape 17 so that the adhesive tape 
17 is in an integrally connected state. 

Hereinafter, description Will be made With respect to a 
method of manufacturing the lead frame 10 of this embodi 
ment With reference to FIG. 2A to FIG. 2D collectively 
shoWing the manufacturing steps thereof. 

In the ?rst step (FIG. 2A), a metal plate is patterned by 
either etching or stamping to form the base frame 11. 
As schematically shoWn in an upper part of FIG. 2A, the 

base frame 11 to be formed has a structure in Which the 
plurality of resin-molding regions MR1 to MR4 are de?ned 
separately in land shapes on one surface of the base frame 
11. Furthermore, in each of the resin-molding regions MRi 
(iIl to 4), the die-pad portion 12 and the lead portions 13 
around the die-pad portion 12 are de?ned severally for each 
of the plurality of semiconductor elements to be mounted as 
shoWn in FIG. 1A. 

Here, copper (Cu), a Cu-based alloy, iron-nickel (Fei 
Ni), an FeiNi-based alloy, or the like, is used as the 
material of the metal plate, for example. Also, the thickness 
of the metal plate (the base frame 11) is selected to be about 
200 pm. 

In the next step (FIG. 2B), the metal ?lm 16 is formed 
entirely or partially on the base frame 11 by electrolytic 
plating. 

For example, nickel (Ni) is plated on the surface of the 
base frame 11 for the purpose of enhancing adhesion While 
using the base frame 11 as a feed layer, then palladium (Pd) 
is plated on the Ni layer for the purpose of enhancing 
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conductivity, and gold (Au) is further ?ashed on the Pd layer 
so as to form the metal ?lm (Ni/Pd/Au) 16. 

In the next step (FIG. 2C), the adhesive tape 17 made of 
epoxy resin, polyimide resin, polyester resin, or the like, is 
attached to the base frame 11 on an opposite side (Which is 
a loWer surface in the illustrated example) to the side on 
Which the resin-molding regions MRi are de?ned (taping). 

This “taping” is basically performed as a countermeasure 
for preventing a leakage of molding resin (Which is also 
referred to as “mold ?ush”) from the back surface of the 
frame in the event of molding during a package assembly 
process to be carried out later. 

In the ?nal step (FIG. 2D), the cut portions CP are 
provided on the adhesive tape 17 at the portions correspond 
ing to the sectioning regions SR betWeen the adjacent 
resin-molding regions MR1 to MR4. 

Here, a cutter may be used as means for providing the cut 
portions CP, for example. Alternatively, it is also possible to 
press a die (a punch), Which is either provided With a sharp 
edge or formed into a Wedge shape, onto the relevant 
portions. 

Note that, upon providing the cut portions CP using the 
above-mentioned means, there may be a case that the base 
frame 11 is bruised depending on the pressing force. HoW 
ever, such bruises do not cause a serious problem because 
the positions Where the cut portions CP are provided are the 
regions corresponding to the sectioning regions SR betWeen 
the resin-molding regions MRi. 
By the above steps, the lead frame 10 (FIG. 1A to FIG. 

1C) of this embodiment is manufactured. 
According to the lead frame 10 and the manufacturing 

method thereof of this embodiment, it is possible to com 
plete the taping just by once, instead of dividing the tape into 
pieces and then attaching them in line With the respective 
resin-molding regions as in the prior art. Therefore, it is 
possible to solve the problem of an increase in the load on 
the taping step as in the prior art. 

Also, the cut portions CP are partially provided at the 
portions of the adhesive tape 17 corresponding to the regions 
(the sectioning regions SR) betWeen the respective resin 
molding regions MRi after the adhesive tape 17 is attached 
in one step. Accordingly, the state equivalent to the state of 
separately taping for the respective resin-molding regions 
MRi (partial taping) is realiZed. As a result, it is possible to 
reduce a Warp of the lead frame 10. 

Furthermore, the cut portions CP are partially provided 
such that the adhesive tape 17 can maintain the integrally 
connected state as shoWn in FIG. 1C. Accordingly, When this 
adhesive tape 17 is peeled off after performing molding upon 
the package assembly at a later stage, such a “peel-o?‘” step 
can be completed just by once. This contributes to a reduc 
tion in the load on the step. 

In the above-described embodiment (FIG. 1A to FIG. 
2D), description has been made regarding the case in Which 
the cut portions CP are partially provided on the adhesive 
tape 17 so as to maintain the integrally connected state. 
HoWever, as is obvious from the gist of the present invention 
(to realiZe the state equivalent to the “partial taping” by 
providing the cut portions at given portions of the adhesive 
tape after attaching the adhesive tape in one step), it is 
needless to say that shapes or forms of the cut portions are 
not limited to the foregoing aspect. For example, it is also 
possible to provide the cut portions so as to completely cut 
the adhesive tape. An example in that case (second embodi 
ment) is shoWn in FIG. 3A to FIG. 3C. 
A lead frame 1011 according to the second embodiment is 

different from the lead frame 10 shoWn in FIG. 1A to FIG. 
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6 
1C in that cut portions CP' are provided so that adhesive 
tapes 17a, 17b, 17c and 17d are sectioned (completely cut 
aWay) for the resin-molding regions MR1, MR2, MR3 and 
MR4, respectively. Other constitution is the same as the ?rst 
embodiment (FIG. 1A to FIG. 1C), and thus description 
thereof Will be omitted. Also, a method of manufacturing the 
lead frame 10a is basically the same as the manufacturing 
steps shoWn in FIG. 2A to FIG. 2D, and thus description 
thereof Will be also omitted. 

FIG. 4A to FIG. 4C schematically shoW a constitution of 
a lead frame according to a third embodiment of the present 
invention. 
A lead frame 10b according to the third embodiment is 

different from the lead frame 10 shoWn in FIG. 1A to FIG. 
1C in that slits SL are formed at portions of a base frame 11a 
corresponding to the portions of the adhesive tape 17 on 
Which cut portions CP are provided. Other constitution is the 
same as the ?rst embodiment (FIG. 1A to FIG. 1C), and thus 
description thereof Will be omitted. 

Hereinafter, description Will be made With respect to a 
method of manufacturing the lead frame 10b of this embodi 
ment With reference to FIG. 5A to FIG. 5D collectively 
shoWing the manufacturing steps thereof. 

In the ?rst step (FIG. 5A), a metal plate (a Cu plate or a 
Cu-based alloy plate, for example) is patterned by either 
etching or stamping to form the base frame 1111. 
As schematically shoWn in an upper part of FIG. 5A, the 

base frame 11a to be formed has a structure in Which a 
plurality of resin-molding regions MRi (iIl to 4) are de?ned 
separately in land shapes on one surface thereof. Moreover, 
in each of the resin-molding regions MRi, the die-pad 
portion 12 and lead portions 13 around the die-pad portion 
12 are de?ned severally for each semiconductor element to 
be mounted as shoWn in FIG. 1A. 

In addition, in the event of patterning the metal plate by 
etching or stamping, the slits SL are formed on the section 
ing regions SR (regions betWeen the adjacent resin-molding 
regions MRi) of the base frame 11a. 

In the next step (FIG. 5B), a metal ?lm 16 (Ni/Pd/Au) is 
formed entirely on the base frame 11a provided With the slits 
SL by electrolytic plating. 

In the next step (FIG. 5C), the adhesive tape 17 made of 
epoxy resin, polyimide resin, polyester resin, or the like, is 
attached to the base frame 11a on an opposite side (Which is 
a loWer surface in the illustrated example) to the side on 
Which the resin-molding regions MRi are de?ned (taping). 

In the ?nal step (FIG. 5D), the cut portions CP are 
provided on the adhesive tape 17 at the portions correspond 
ing to the portions of the base frame 11a at Which the slits 
SL are formed. 

By the above steps, the lead frame 10b (FIG. 4A to FIG. 
4C) of this embodiment is manufactured. 

According to the lead frame 10b and the manufacturing 
method thereof of this embodiment, the slits SL are formed 
at the portions of the base frame 11a corresponding to the 
portions of the adhesive tape 17 on Which the cut portions 
CP are provided. Therefore, it is easier to provide the cut 
portions CP on the relevant portions of the adhesive tape 17 
by pressing a die (a punch) With an edge formed into a 
Wedge shape While aligning the die With the respective 
positions of the slits SL. 

It is also possible to use a cutter instead of the die (the 
punch) for providing the cut portions CP. In this case, it is 
conceivable that provision of straight cut portions CP may 
be dif?cult using the cutter in the lead frames 10 and 1011 
according to the ?rst and second embodiments (FIG. 1A to 
FIG. 3C) |:|@because slits are not provided on the base 
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frame 11. On the contrary, according to the third embodi 
ment (FIG. 4A to FIG. 5D), it is possible to easily provide 
the straight cut portions CP at the relevant positions of the 
adhesive tape 17 by presence of the slits SL, by operating the 
cutter in line With the respective positions of the slits SL. 

In other Words, the third embodiment has an advantage to 
facilitate provision of the cut portions on the adhesive tape 
17 as compared to the ?rst and second embodiments (FIG. 
1A to FIG. 3C). 

FIG. 6 shoWs an example of a semiconductor device 
having a QFN package structure manufactured using the 
lead frame 10 (FIG. 1A to FIG. 2D) according to the ?rst 
embodiment. 

In FIG. 6, reference numeral 20 denotes a semiconductor 
device; reference numeral 21 denotes a semiconductor ele 
ment mounted on the die-pad portion 12; reference numeral 
22 denotes a bonding Wire for electrically connecting an 
electrode of the semiconductor element 21 to the lead 
portion 13; and reference numeral 23 denotes molding resin 
for protecting the semiconductor element 21, the bonding 
Wire 22 and the like. 

Hereinafter, description Will be made With respect to a 
method of manufacturing the semiconductor device 20 With 
reference to FIG. 7A to FIG. 7E collectively shoWing the 
manufacturing steps thereof. 

In the ?rst step (FIG. 7A), the lead frame 10 is held With 
a holding jig (not shoWn) While alloWing the surface attach 
ing the adhesive tape 17 to be placed doWnWard, and then 
the semiconductor elements 21 are severally mounted on the 
respective die-pad portions 12 of the lead frame 10. To be 
more precise, an adhesive agent such as epoxy resin is 
coated on the die-pad portions 12, Whereby the semicon 
ductor elements 21 are adhered to the die-pad portions 12 
With the adhesive agent While putting back surfaces (oppo 
site surfaces to the surfaces on Which the electrodes are 
formed) of the semiconductor elements 21 doWnWard. 

In the next step (FIG. 7B), the electrodes of the respective 
semiconductor elements 21 and the corresponding lead 
portions 13 on one surface of the lead frame 10 (Which is the 
upper side in the illustrated example) are electrically con 
nected With the bonding Wires 22 severally. In this Way, the 
semiconductor elements 21 are mounted on the lead frame 
10. 

At this stage, as is understood from the plan-vieW con 
stitution shoWn in FIG. 1A, each lead portion 13 is possessed 
in common by tWo adjacent die-pad portions 12. 

In the next step (FIG. 7C), an entire surface of the lead 
frame 10 on the side Where the semiconductor elements 21 
are mounted is molded With the molding resin 23 by a mass 
molding method. Although it is not particularly illustrated in 
the draWing, such molding is performed by disposing the 
lead frame 10 on a loWer die of molding dies (a pair of upper 
and loWer dies) and binding the lead frame 10 With the upper 
die from above, and then by performing a heating and 
pressuriZing treatment While ?lling the molding resin 23. 
Transfer molding, for example, is used as a mode of mold 
ing. 

In the next step (FIG. 7D), the lead frame 10 (FIG. 7C) 
molded With the molding resin 23 is taken out of the molding 
dies, and then the adhesive tape 17 is peeled off and removed 
from the base frame 11. 

In this event, Where the adhesive tape 17 attached to the 
base frame 11 has the form as shoWn in FIG. 1C (i.e., the 
form Where the cut portions CP are partially provided), the 
step of peeling off the adhesive tape 17 requires only one 
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operation because the adhesive tape 17 is integrally con 
nected. Namely, it is possible to simplify the peeling opera 
tion. 

In the ?nal step (FIG. 7E), the base frame 11 (the lead 
frame mounting the respective semiconductor elements 21 
thereon) is divided into package units along dividing lines 
D-D' as illustrated With broken lines using a dicer or the like, 
such that each package unit includes one semiconductor 
element 21 to obtain the semiconductor device 20 (FIG. 6). 
Here, the dividing lines D-D' are aligned With lines passing 
through the center of the frame portion 14 illustrated in FIG. 
1A. 

In the foregoing method of manufacturing the semicon 
ductor device 20, description has been made by Way of the 
example of using the lead frame 10 according to the ?rst 
embodiment (FIG. 1A to FIG. 2D). HoWever, the manufac 
turing method is also applicable similarly to the case of 
using the lead frame 1011 according to the second embodi 
ment (FIG. 3A to FIG. 3C) or the lead frame 10b according 
to the third embodiment (FIG. 4A to FIG. 5D). 

Also, in the respective embodiments described above, 
description has been made regarding the case Where the 
respective base frames 11 and 11a constituting the lead 
frames have the shapes including the die-pad portions 12 
(FIG. 1A, FIG. 3A and FIG. 4A) for mounting the semi 
conductor elements. HoWever, as is obvious from the gist of 
the present invention (Which is to provide the cut portions at 
the portions of the adhesive tape corresponding to the 
regions betWeen the adjacent resin-molding regions after 
attaching the adhesive tape entirely onto one of the surfaces 
of the base frame in one step), the present invention is also 
applicable similarly to the case Where a lead frame does not 
include die-pad portions. FIG. 8 and FIG. 9A to FIG. 9E 
collectively shoW one example in that case. 

FIG. 8 shoWs an example of a semiconductor device 2011 
With a QFN package structure manufactured using a lead 
frame (a lead frame Without die-pad portions) according to 
a fourth embodiment of the present invention. Also, FIG. 9A 
to FIG. 9E collectively shoW a manufacturing process of the 
semiconductor device 20a. 

The semiconductor device 20a shoWn in FIG. 8 is only 
different from the semiconductor device 20 shoWn in FIG. 6 
in that the die-pad portions 12 are not provided therein. 
Other constitution is the same as the semiconductor device 
20 shoWn in FIG. 6, and thus description thereof Will be 
omitted. Also, a method of manufacturing the semiconductor 
device 20a shoWn in FIG. 9A to FIG. 9E is basically the 
same as the manufacturing steps for the semiconductor 
device 20 as shoWn in FIG. 7A to FIG. 7E, and thus 
description thereof Will be also omitted. 

Note, in the fourth embodiment, a base frame including 
opening portions and lead portions 13 around the respective 
opening portions 13 being de?ned for the respective semi 
conductor elements is used as the form of a base frame 11b 
(FIG. 9D and FIG. 9E) constituting a lead frame 100. 
Accordingly, in the ?rst step (FIG. 9A), the lead frame 100 
is held With a holding jig (not shoWn) While alloWing the 
surface attaching the adhesive tape 17 to be placed doWn 
Ward, and then semiconductor elements 21 Will be mounted 
severally on the adhesive tape 17 inside the respective 
opening portions of the base frame 11b. The process to be 
performed in the steps shoWn in FIG. 9B and thereafter is 
identical to the process performed in the steps of FIG. 7B 
and thereafter. 
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What is claimed is: 
1. A method of manufacturing a lead frame, comprising 

the steps of: 
forming a base frame Which includes a region for resin 

molding a plurality of semiconductor elements to be 
mounted on one surface of the base frame, the region 
being partitioned into land shapes, and in Which a 
plurality of lead portions annularly arranged are de?ned 
severally for the individual semiconductor elements to 
be mounted in each of the partitioned regions for 
resin-molding, a corresponding one of the semiconduc 
tor elements to be mounted being positioned in a region 
surrounded by the plurality of lead portions; 

attaching an adhesive tape to another surface of the base 
frame; and 

providing the adhesive tape With a cut portion at a portion 
corresponding to a region betWeen tWo adjacent parti 
tioned regions for resin-molding. 

2. The method according to claim 1, Wherein in the step 
of providing the adhesive tape With a cut portion, the cut 
portion is partially provided so as to maintain an integrally 
connected state of the adhesive tape. 

3. The method according to claim 2, Wherein in the step 
of forming a base frame, a slit is formed in a region betWeen 
tWo adjacent partitioned regions for resin-molding of the 
base frame, and Wherein the cut portion is partially provided 
at a portion of the adhesive tape corresponding to a portion 
of the base frame Where the slit is formed. 

4. The method according to claim 1, Wherein in the step 
of providing the adhesive tape With a cut portion, the cut 
portion is provided so as to separate the adhesive tape for the 
individual partitioned regions for resin-molding. 

5. The method according to claim 1, betWeen the step of 
forming a base frame and the step of attaching an adhesive 
tape, further comprising the step of forming a metal ?lm on 
an entire surface of the base frame. 

6. A lead frame manufactured by the method of manu 
facturing a lead frame according to claim 1. 

7. A method of manufacturing a semiconductor device 
using the lead frame according to claim 6, the method 
comprising the steps of: 

mounting semiconductor elements severally on the adhe 
sive tape inside the respective plurality of lead portions 
of said base frame; 

electrically connecting electrodes of each of the semicon 
ductor elements to lead portions corresponding to the 
electrodes, of said lead frame, severally With bonding 
Wires; 

molding the semiconductor elements, the bonding Wires 
and the lead portions of said lead frame With molding 
resin; 

peeling off the adhesive tape; and 
dividing the lead frame on Which the semiconductor 

elements are mounted, into individual semiconductor 
devices such that each of the semiconductor devices 
contains a corresponding one of the semiconductor 
elements. 

8. A lead frame manufactured by the method of manu 
facturing a lead frame according to claim 2. 

9. A lead frame manufactured by the method of manu 
facturing a lead frame according to claim 3. 

10. A lead frame manufactured by the method of manu 
facturing a lead frame according to claim 4. 

11. A lead frame manufactured by the method of manu 
facturing a lead frame according to claim 5. 
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12. A method of manufacturing a semiconductor device 

using the lead frame according to claim 8, the method 
comprising the steps of: 

mounting semiconductor elements severally on the adhe 
sive tape inside the respective opening portions of said 
base frame; 

electrically connecting electrodes of each of the semicon 
ductor elements to lead portions corresponding to the 
electrodes, of said lead frame, severally With bonding 
Wires; 

molding the semiconductor elements, the bonding Wires 
and the lead portions of said lead frame With molding 
resin; 

peeling off the adhesive tape; and 
dividing the lead frame on Which the semiconductor 

elements are mounted, into individual semiconductor 
devices such that each of the semiconductor devices 
contains a corresponding one of the semiconductor 
elements. 

13. A method of manufacturing a semiconductor device 
using the lead frame according to claim 9, the method 
comprising the steps of: 

mounting semiconductor elements severally on the adhe 
sive tape inside the respective opening portions of said 
base frame; 

electrically connecting electrodes of each of the semicon 
ductor elements to lead portions corresponding to the 
electrodes, of said lead frame, severally With bonding 
Wires; 

molding the semiconductor elements, the bonding Wires 
and the lead portions of said lead frame With molding 
resin; 

peeling off the adhesive tape; and 
dividing the lead frame on Which the semiconductor 

elements are mounted, into individual semiconductor 
devices such that each of the semiconductor devices 
contains a corresponding one of the semiconductor 
elements. 

14. A method of manufacturing a semiconductor device 
using the lead frame according to claim 10, the method 
comprising the steps of: 

mounting semiconductor elements severally on the adhe 
sive tape inside the respective opening portions of said 
base frame; 

electrically connecting electrodes of each of the semicon 
ductor elements to lead portions corresponding to the 
electrodes, of said lead frame, severally With bonding 
Wires; 

molding the semiconductor elements, the bonding Wires 
and the lead portions of said lead frame With molding 
resin; 

peeling off the adhesive tape; and 
dividing the lead frame on Which the semiconductor 

elements are mounted, into individual semiconductor 
devices such that each of the semiconductor devices 
contains a corresponding one of the semiconductor 
elements. 

15. A method of manufacturing a semiconductor device 
using the lead frame according to claim 11, the method 
comprising the steps of: 

mounting semiconductor elements severally on the adhe 
sive tape inside the respective opening portions of said 
base frame; 

electrically connecting electrodes of each of the semicon 
ductor elements to lead portions corresponding to the 
electrodes, of said lead frame, severally With bonding 
Wires; 
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molding the semiconductor elements, the bonding Wires devices such that each of the semiconductor devices 
and the lead portions of said lead frame With molding contains a corresponding one of the semiconductor 
resin; elements. 

peeling oiT the adhesive tape; and 
dividing the lead frame on Which the semiconductor 5 

elements are mounted, into individual semiconductor * * * * * 


